Endometriosis can have several different presentations, including overt ascites and peritonitis; increased awareness can improve diagnostic accuracy and patient outcomes. We aim to provide a systematic review and report a case of endometriosis with this unusual clinical presentation. The PubMed/MEDLINE database was systematically reviewed until October 2016. Women with histologically-proven endometriosis presenting with clinically significant ascites and/or frozen abdomen and/or encapsulating peritonitis were included; those with potentially confounding conditions were excluded. Our search yielded 37 articles describing 42 women, all of reproductive age. Ascites was mostly hemorrhagic, recurrent and not predicted by cancer antigen 125 (CA-125) levels. In turn, dysmenorrhea, dyspareunia and infertility were not consistently reported. The treatment choices and outcomes were different across the studies, and are described in detail. Endometriosis should be a differential diagnosis of massive hemorrhagic ascites in women of reproductive age.
Introduction
Endometriosis is defined as the presence of endometrial tissue outside of the uterine cavity, which, like the eutopic endometrium, responds to hormonal stimuli. 1 Although the symptoms related to endometriosis may be associated with the location of the implant, they are unrelated to the extent of the disease, and a variety of clinical presentations have been described, including the presence of a small amount of peritoneal fluid. 2 It is very rare, however, for endometriosis to present as overt ascites, and the presence of such a condition should prompt the investigation of differential diagnoses, such as malignancy. 3 The occurrence of encapsulating peritonitis, described as the encapsulation of bowel loops by a thick fibrinogenous case, is even rarer, with only five cases previously described in the medical literature. [3] [4] [5] [6] [7] [8] Women who present with ascites due to endometriosis often undergo multiple diagnostic procedures, including invasive ones, before the underlying cause for ascites is found. 9 This results in increased patient risks and health care costs. 10 General and emergency physicians, as well as gynecologists, should be aware of endometriosis as a potential cause of ascites and encapsulating peritonitis to promptly diagnose it.
With this in mind, this study aims to bring attention to the case of a woman presenting with encapsulating peritonitis and multiple episodes of massive ascites. We also provide a systematic review of the literature regarding the association between histologically-proven endometriosis and clinicallysignificant ascites, frozen abdomen or encapsulating peritonitis, including detailed characteristics of their presentations, proposed treatments and outcomes.
Methods
For this systematic review, we used the protocol outlined by the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) Statement (►Fig. 1). The electronic PubMed database was searched until October 2016 using the detailed strategy described in ►Table 1. The case of a woman with endometriosis, recurrent ascites and encapsulating peritonitis observed at our clinic is also described. The review has been approved by the Ethics in Research Committee under the protocol number 006.01.2017.
Eligibility Criteria
Original articles, clinical trials, case series and case reports of women of any age with histologically-proven endometriosis, presenting with clinically significant ascites and/or frozen abdomen and/or encapsulating peritonitis, published in English, Portuguese, French or Spanish, were eligible for this review.
Because other causes that may occur concurrently with endometriosis can cause the clinical presentations described, we excluded papers describing patients with: cancer of the ovaries, appendix or peritoneum, or other intraabdominal cancers; tuberculosis; ovarian hyperstimulation syndrome; ovarian induction or other known causes of massive ascites; and ascites beginning in the immediate or early post-operative period of exploratory laparotomy/laparoscopy. Animal studies; articles published in languages other than the aforementioned ones; and reviews of the literature were also excluded.
Study Selection
The references retrieved were independently screened by two investigators, KA and TM. Initially, the screening was made by title and abstract; then, the full-text versions of the selected papers were obtained, and each article was reviewed for final inclusion. If a consensus could not be reached, another author (LB) made the final decision regarding inclusion.
Data Extraction
A standardized table was used for data extraction on each selected paper, and information regarding the first author, the country of origin, the journal and year of publication, the study type, patient/sample age, patient origin or ethnicity, the clinical presentation, the proposed treatment, and the outcome were included. The characteristics of the ascitic fluid and data regarding the presence or absence of encapsulating peritonitis were also recorded. Data extraction was performed independently by two investigators (KA and TM).
Case Description
A 28-year-old woman presented to the internal medicine clinic at our institution with wasting syndrome, increased abdominal girth, progressive shortness of breath, dark stools and decreased appetite. She also complained of progressive abdominal and thoracic pain during menses, as well as cyclic dyspareunia that had started five years before. She denied infertility or any other chronic medical conditions. Her cancer antigen 125 (CA-125) values were 107.8 and 889.6 on two measurements performed when she was an internal medicine inpatient.
Abdominal ultrasound and contrasted computed tomography (CT) studies showed loculated, cystic-like ascites producing a mass effect. A paracentesis procedure revealed a thick, hemorrhagic fluid with low albumin, high cellularity and large concentration of red blood cells (►Fig. 2). The fluid analysis was negative for bacterial growth or cancer cells. During the diagnostic laparoscopy, multiple adhesions and peritoneal lesions were noticed, and the patient's abdomen was described as "frozen," due to the presence of encapsulating peritonitis, which did not enable the separation of the peritoneal layers and the confection of the pneumoperitoneum. Eight liters of fluid were removed. Histopathology of a peritoneal biopsy taken at this time described chronic peritonitis and scarce hemosiderin deposits.
One month after the initial imaging exam, another contrasted abdominal CT suggested the presence of sclerosing encapsulating peritonitis (►Fig. 3). At this point, the patient was referred to our gynecology clinic due to suspected endometriosis. This diagnosis was further suggested by a gynecological exam, ultrasound mapping and a magnetic resonance imaging (MRI) scan, which showed evidence of fibrosis in the anterior vaginal fornix, multiple peritoneal nodules, and apparently hemorrhagic bilateral ovarian cysts. The chest CT and the colonoscopy at that time were normal.
A new laparoscopy was performed, and a biopsy confirmed the diagnosis of endometriosis. Due to peritoneal adhesions, it was not possible to access the pelvic and abdominal organs. This patient was treated with goserelin acetate, with good clinical response. At the six-month followup, she was asymptomatic and had regained a considerable amount of weight.
Results

Study Characteristics
Our systematic review yielded 37 articles describing 42 patients with clinically significant ascites, encapsulating peritonitis, or frozen abdomen. One author had a series of three cases, while another had a series of four cases; all of the remaining articles reported only one case each. 11, 12 The publication dates ranged from 1978 to 2016.
Patient Characteristics and Clinical Presentation
The ages of the women who fulfilled the eligibility criteria ranged from 20 years to 47 years. 13, 14 A total of 8 women in the included articles were described as "black"; 3, as "African-American"; and 2, as "Afro-Caribbean." 12,13,15-22 One patient described herself as "African;" another patient, as "caucasian;" a third one, as "Hispanic;" and another one, as "negro." [23] [24] [25] [26] Seven studies did not describe ethnicity, but reported that the patients were Nigerian (n ¼ 3), Malay (n ¼ 2), Brazilian (n ¼ 1) or Japanese (n ¼ 1). 3, 6, 8, [27] [28] [29] [30] Ethnicity or origin was not described at all for the remaining 16 patients. 5,7,11,14,31-42
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Full-text articles excluded, with reasons (n = 33): -Full-texts unavailable online (21 The ascites was of acute onset in 8 women, and gradual in 24 patients (►Supplementary Material 1). The type of onset was not reported in six cases.
In most patients, the ascites was described as "hemorrhagic" and "recurrent," but descriptions such as "yellow," "clear yellow," "brownish green" and "loculated" were also observed. 3, 6, 8, 13, 25, 32, 33 Ascites was present but not characterized in five cases. 5, 14, 15, 19, 34 The volume of ascitic fluid was not shown in some studies, but there are reports of 4.2 L, 4.8 L, 5.0 L and 7 L. 13, 29, 36, 41 There was associated pleural effusion in eleven patients. 3, 12, 18, 19, 21, 23, 32, 33, 40 Liver involvement by endometriosis was cited in four cases, including one with cysts and another with non-specified focal lesions. 3, 34 Twenty-two articles reported CA-125 levels. Normal levels were observed in six patients. The biomarker was elevated (> 35 U/mL) in 14 patients, ranging from 49 U/mL to > 5,000 U/mL. One case had normal CA-125 levels at first, but they became elevated (455 U/mL) after ascites recurrence. 12 The most common main clinical presentation was abdominal distension, which was sometimes accompanied by other symptoms such as abdominal pain, abdominal tenderness, abdominal mass, shortness of breath, signs of hypovolemia, weight loss, nausea or vomiting, asthenia, malaise, cachexia or loss of appetite. In 25 of the 42 women described, at least one symptom of the classic dysmenorrhea, dyspareunia and infertility triad was reported. Of these, dysmenorrhea was the most common, and it was reported in 20 women. 8, [11] [12] [13] 15, 16, 18, 20, [22] [23] [24] 27, [30] [31] [32] 36, [38] [39] [40] [41] Infertility was reported in 11 patients. 11, 18, 19, [22] [23] [24] [29] [30] [31] 40, 41 Dyspareunia was reported in 4 patients. 15, 22, 24, 36 All three symptoms were present in two studies. 22, 24 However, in 15 articles (describing 17 patients), the presence or absence of dysmenorrhea was not mentioned at all. [5] [6] [7] 12, 14, 19, 21, 25, 26, 28, 29, [33] [34] [35] 37 A total of 33 studies (with 38 patients) were regarding the presence or absence of dyspareunia, 3, [5] [6] [7] [8] [11] [12] [13] [14] [16] [17] [18] [19] [20] [21] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [37] [38] [39] [40] [41] [42] and 25 studies (with 28 patients) were regarding the presence or absence of infertility. 3, [5] [6] [7] [8] [11] [12] [13] [14] [15] [16] [17] 21, [25] [26] [27] [28] [32] [33] [34] [35] [36] [37] [38] [39] Fifteen articles did not mention if any of these three symptoms were present or absent in the cases they reported. [5] [6] [7] 12, 14, 21, 25, 26, 28, [33] [34] [35] 37 Besides our patient, only five cases of encapsulating peritonitis due to endometriosis have been described in the medical literature. 3, [5] [6] [7] [8] 
Treatments Used and Outcomes
The treatment choices for the patients included in this review involved hormonal therapies, surgery, anti-inflammatory drugs (steroidal or non-steroidal) or a combination of them. Ascites recurrence or persistence was frequent. Three articles did not report how the patients were managed (►Table 2). 3, 14, 35 The hormonal therapies used included long-acting gonadotropin-releasing hormone (GnRH) agonists (namely goserelin and leuprolide), short-acting GnRH agonists, GnRH antagonists, progestational hormones (specifically dienogest, medroxyprogesterone and norethindrone), estradiol, conjugated estrogens, synthetic combined hormones (namely tibolone), steroids with antigonadotropic and antiestrogenic activity (danazol), and oral contraceptive pills (OCPs).
Other conservative treatments used were isolated prednisolone, which did not prevent ascites recurrence, and nonsteroidal anti-inflammatory drugs (NSAIDs) in combination with pregabalin and hormonal therapies, which were effective in controlling the symptoms. The surgical procedures involved drainage of the ascites, excision or electrocauterization of the endometriotic lesions through laparotomy or laparoscopy, lysis of adhesions, abdominal hysterectomy, uni-or bilateral salpingo-oophorectomy, ovarian cystectomy, omentectomy, appendectomy, placement of Tenckhoff catheter and/or ovarian wedge resection.
After the initial treatment, due to the desire to achieve pregnancy, one woman underwent in vitro fertilization (IVF), with minimal ascites afterwards. 24 Another patient started clomiphene, with ascites recurrence. 23 A summary of the treatments used for ascites and its respective outcomes, including the time until recurrence, is shown in ►Table 2.
Discussion
All patients shown in this review were of childbearing age, likely due to hormonal levels and occurrence of menses. This is, indeed, the most common age range for the presentation of endometriosis in general, which can also rarely occur in older women. 43 Endometriosis most commonly affected women of African descent, but it was present in patients of multiple other ethnicities, implying that this diagnosis should not be restricted to patient origin, and must be suspected if the clinical presentation is suitable.
Fluid accumulation was most commonly progressive, but acute onset of symptoms has also been described. The reasons for such a presentation remain unclear, but can be related to the rapid accumulation of fluid and to the spontaneous rupture of a cyst. 37 Endometriosis-associated ascites is rare, and encapsulating peritonitis is even less common. Since we excluded women with potentially confounding conditions, it appears that endometriosis itself is the cause of such clinical presentations. It has been hypothesized that the peritoneal irritation caused by endometriosis results in extensive fibrosis and inflammation, further optimizing the microenvironment for more secondary implants, which in turn exacerbate inflammation. In fact, this theory could also explain the high rate of recurrence of ascites due to endometriosis (►Table 2), ultimately resulting in encapsulating peritonitis, which is described in our case and in four other ones.
Abdominal distension related to ascites was the most common clinical sign, but non-specific signs and symptoms such as malaise and weight loss were also described (►Supplementary Material 1). Additionally, most women had symptoms suggestive of endometriosis, but these were not always reported, bringing attention to the high level of suspicion needed to diagnose this condition. Not all women present with classic symptoms; however, in order for diagnostic accuracy to be improved, physicians in general (including emergency room physicians) need to ask about them specifically during history-taking.
Moreover, in some cases, ascitic volume was large and related to pleural effusion, resembling Meigs syndrome.
Great volumes can be caused by the rapid production of fluid, in association with the obstruction of subdiaphragmatic lymph vessels. In turn, pleural fluid may be due to the transdiaphragmatic flow of ascites through the lymphatic channels, as has been proposed by Meigs et al, 44 or due to local reactive inflammation. 38 The fluid was generally hemorrhagic, but could have different aspects, such as clear yellow or green-brownish color. On this matter, Bernstein proposed a mechanism by which chocolate cysts would rupture into the peritoneal cavity, leading to irritation and ascites formation; correspondingly, other explanations relate to excessive ovarian transudation, superficial endometriosis, open endometriosis lesions or angiogenesis. [45] [46] [47] Part of the included studies also measured and reported serum CA-125 levels. This biomarker is known to not be accurate for the diagnosis of endometriosis in general; likewise, it was not reliable in the diagnosis of endometriosis presenting with ascites. Although no statistical comparisons were made, it is clear that the values were not intimately correlated to the characteristics of ascites. Furthermore, endometriosis caused CA-125 levels > 5,000 U/mL in one case, which commonly indicates malignancy; this further contributes to the need of including endometriosis in the list of differentials of suspected malignancies due to massive ascites.
Several treatment choices were observed in the included articles; the options were similar to the therapies available for endometriosis in general. For the specific treatment of women presenting with ascites, no specific protocol exists, and empirical data does not evidently favor one therapy over another (►Table 2).
Among the strengths of our review are the fact that only articles with histologically proven endometriosis were selected; the exclusion of patients with conditions that commonly cause ascites; and the systematic approach. It is limited, however, in that articles in only four languages were included, and in the fact that some older articles initially screened could not be included because they were not available online, even for purchase. Further research is needed to better define optimal diagnostic and therapeutic approaches in women with unusual presentations of endometriosis.
Conclusion
Clinically significant ascites, frozen abdomen and/or encapsulating peritonitis related to endometriosis are rare conditions. It can present with abdominal distension, symptoms classically related to endometriosis, and other non-specific symptoms. The clinical presentations were heterogeneous. Endometriosis should be a differential diagnosis of massive hemorrhagic ascites in women of reproductive age, but the exclusion of other potential causes, especially malignancy, is needed for the diagnosis of this condition. The treatment options include hormonal therapy, anti-inflammatory drugs and/or surgery. There are no specific protocols for the treatment of this condition.
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